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I X Caftilliotieus 2)^^- 2)^ Montagny F. C 

^hihfophta Trofejfofi in Academia Lau- 
zannenfi, REGUi Societatis LondinenfTs 
Memho digmjjimo^ S^' Evangelii Mmjlro^ 

SlcBlc. s.p.a 

^$fi a^ a, 1^ Y E M O ignorat Newtonianani for 
f^f^sM^tf, 1^^ miihm, qua Tdytwrnium quod- 
m May 6. -L. ^ cumqiic, opc bioomii alTumpri^ 
^T^\ ad quamvis potcftatem extol- 

liturj fed nemo, quod fciam, cam demonftravit 
Hoc ego facerc coiiatus mcditatiunculas mcas tibi 
sequillimo & optimo Judici mitto. Tu^ corrige^ 
fodes^ hoc dicy hocqm^ pafimi claris lucem dare coge^ 
arguita ambigue dtthimt mutanda notato. 

Continet hoc Pioblcma tria prorfus diverfa, qua^ 
cum divcrfimode gignantur, & cum optima demon- 
ftratio c rei natura, vel genefi ducatur;, diverfa quoquc 
probatione funt confirmanda: Siquidem index cil 
aut integer^ aut fraitus^ mei que demum vel pq/i^ 
tivMS, vel negstivm. 

1. Index lit integer^ &: p^iviis, tunc binomium 
ad poteftatem cujus index crt m ckvarc, nihil aliud 
eft, quam toties binomium datum icribere, queries 
unitas eft in m^ & omnia base binomia inviccuA du 
cere. 

2. Si index dk froBm & pofti%ms, binomiym 

clevarc ad poteftatem -^efti datum binomium elevare 

ad poteftatem r, &, hac poteftate data, quserere quan- 
titatcni, quaa data ad poteftatem n a^quat ipfam dati 
binomii poteftatem r. 

N 3« Cum 



3* Cum vero Index eft negativuSy five is integer, 
five fraBuSy ut binomium elevetur, facienda :^nt, 
quse fupra N^. i. vel 2, & deinde per inventam po- 
teftatem unitas eft dividenda. 

Sumo Bmonniium/4*f> ^^ indicet mihi quodvis 
Polynomium. 

Inter /% & q"^ tot funt medii Geometrici, in rationc 
p.q quot unitates in ^ — i. 

Hos tcrminos inventurus noto, quod p"^ eft ad ^^ 
in rationecompofita ipfms />^ i, & i.^'", ut iiopzd q 
habet rationem compofitam ex/, i, & ex 1.^5 fedH 
fiant du^ feries poteftatum, in quarum altera indices 
ipfius p decrefcant eadem proportione arithmetica, 
cujus differentia eft y, qua crefcunt in fecunda ferie 
indices ipfius q^ iiabebitur feries continue proportio- 
nal ium in rationc j&. i, & i.q. 

Sicp.i : :j)^.p*"-Kp''-\p'^-hp'^-\ .. . ./^-'«=/?^=: i 

i.qiii.q. q^. f^* f** ' • f**- 

Ergo terminis refpondentibus invicem duftis 

/. f : ; p'^.p'^-^q . j^'«-^^^/'"-3^^/>'"-4•^^. . . q"^ 

Nuncdico/^-tf| componi ex terminis fupra in- 
ventis^ut facile ex genefi probatur. 

Ergo omnes termini, qui funt in /?-f^f ordine dif- 
pofiti funt in proportione continua. 

Et quidem duo quivis fefe immediate fequentes 
funt, ut primus binomialis radicis terminus ad fe- 
cundum* 

Quod patet ex genefi, nam p aliquoties duftum eft 
ad q toties duftum in p, ut p. q. 

Igitur omnium numerus eft m-^i 5 fed & in ferie 
arithmeticadecrefccnte^.^ — i.^s^— 2* .... o«— ^ 
termini funt numero m-^-i^ aut crefcente 0.1.2.5. 
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. • • . • ^5 ergotefminicomponentesjs?4-$| dcbcnt 
habere indices has, aut ^^^ f^ . f^""" q (f. 

Atqui ex legibus multiplicationis numerus ternii- 
norum debet cfle z'^-^m-^-i^ ergo in hoc fafto 
aliqui termini repetiti debent inveniri. 

Vuigaria fafta (ea, nempe, quorum multiplicans 
& multiplicandum conftat quantitatibus diverfis) 
omnes continent diverfos tcrminos, quia omncs for- 
mantur diverfis fadoribus. In potcftatibus ergo difpi- 
ciendum quinam termini divcrfi effcnt, nifi faftores 
fcmper effent iidem, & quot ex diverfis rcftitutionc 
literarum ^quales fiant^ fie enini rcperiemus quotics 
quifque in poteftatc repeti dcbeat. 

Jam pater, quod fi fadorcs femper cflcnt divcrfi, 
diverfi quoquc effcnt omncs termini in produito. 

Quod cum primus in produdo non fiat nifi ex pri- 
mis multiplicantium, & ultimus ilHus ex liorum 
ultimisj fcmper h^c fada erunt diverfa, quamvis bi- 
nomia facientia fint eadem, quia primus binomii ter- 
minus difFert a fccundo. 

Quod ex castcris aliqui poffunt fieri a^quales, quia 
conflantur ex primis facicntlum duftis in fecundos, & 
diverfimodc jundis, 

Igitur quxrcndum eft, quot diverts modis jungi 
poflint quantitates, quarum numerus datus cfl:. 

In cafu noftro index rerum eft m^ res diverfe dua:^ 
quarum una rcpctitur vicibus s, altera t^ ita xxi s -\-t 
= ^i ergo numerus permutationum eric 
fn.m^ — i\m — ^.m' — 3 ....•..! 

Sic {\x t=:\^s:=im — I, terminus crit p'^^'q^ & ejus 

cociiiciens — ^ =^. 

m^^iM — 2.;^< — 3 ..... I 

K 2 Sit 
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Sit t'=iZiS=zm-^^':, habebitur coeffidens ipfius 
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^LI Z -^ & ftc de ceteris. 

Si quis forte dubitet, an fupctior demonftratio 
cvincat omnes terminos neceffario formari tot modis, 
quibus poflfunt, & contendat earn tantum oftendere id 

accidere poffe, hoc rcfponfi ferat. 

.—,..».. — ~- — — — . ■ • •« . ffl*- ' I 

Ccncp-\-q\ =/+fX/ + f| 5 fed inter huj us 
terminos funt ^^'-^-^^«, & pm^n^n^i^ ^^^ neceffario 

ducentur in / & ^, & /'^-^-^'^^X/=/^''Y = 
p^-n^^i^^^ ergo /^^-''i'' omnibus modis poffibiiibus 

faftum erit in /+f f , fi j^^-*^-*'!^ & ^^^-^"^^iint ge- 
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nita quot modis poffunt in ^ -f-fl ? quod neceffario 
crit, fi /^-^-^^% ^pm^n^n^z £^^^ l^ infcriori poteftate 
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^-{-^1 , & fic femper ufque ad quadratum in quo 
ppfpq^ ^ f f iiabentur, effi^la tot quot poffunt mo- 
dis (4, II. Euclid.) ergo & in fuperioribus. 

Hoc ratiocinium monet^ ut idem etiarn fic often- 
darn, ratione paulo diverfa. 

|am primi coefficientem effe unitatcm demonftra- 

vimus. 

Secundus terminus /^-'^ conficitur ex p'^'^^'^yip^ 
&:/^-^'Xf, id eft, ex primo radicis in fecundum ipfius 

p'\-q\ , & cx fecundo radicis in primum^+f I , 

ergo hi p-\q\ adeft f'^'^'q feme!, plus toties> quotics 

fccunduseft in p-H[ .qui ibi eft femel, plus toties, 

quotics fecundus in /H^f 1^""'' qui rurfus ibi eft fcmci 

plus 
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plus tbties, quoties fecundus eft in p-{-q\ , & fie 

femper donee deveniatur ad/?-|^^| , ubi fcmel eft 
fecundus $ ergo quasrenda eft fumma tot unitatum, quot; 
funt in m^ quae eft ;^. 

Item terfius ^^-^^^^ conficitur exj0^-3^^x/i tertio 

/-f-fj i^ primum radicis, & ex/^^^^^Xf f^cundo 

i^Jmsp-\q\ infccundiim radicisi ergo/?-f§l ^^^* 
tinebit f/"^^qq quoties fecundus eontinetur in 

/>4~f( > id eft, ;i^—- 1 vices, plus toties quoties 
ibidem aftat tertius, id eft, quoties fecundus eft in 
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/'-hf 1 (^—2) plus quoties ibi eft tertius, qui rurfus 

■ ■I ll ' -m '* m ii ^^^ ^ ^ ^ 

eft quoties fecundus eft in p-\-q\ (w— 3) plus 
quoties ibi eft tertius, atque ita porro donee perveni- 

amus ad / ^-f I ubi femel eft tertius, aut ad /4-f ? wbi 

tertius nullus eft 5 nam femper quasrenda eft fuoima 

progreilionis arithmetical ^' — l,m^^m — ^3. .•...!> 

aut ^— .1.;^ — 2. ...... o, in ilia numerus ter- 

minorum eft;:^— i, in liac m, ut patetj quarc ha:c 

m — i' M^ — I r^ m ■ 

fumma ==f/^— i ~|-ix— — ^=^X - — =:^— i -^-ox--* 

Eodem pacto cocfficientes reliquomm terminorum 
probabuntur cfficcrc feriem in qua fccundge differentia 
funt in prcgrcfllonc arithmetica, &c. 

Undc fcmpcr, ubi m eft integer, &: pofitivus, for- 

nulla erit f\mif"^^q~\-— ^/^'^'^''f f f 

.. — ^..-.. .. - — -"' y ^Cj^ -p ' • — — '-— ■~ '- -- p (p 

2. 3 ^ * 3 •'4' 

I . ,, , r f^w 5 ^ » f"~^'C* 

2. 3 •4*5 • 

Si 



Si fiatj&-j-^=/>xi-f--' hincorietur Ipfiffima NeW;j 
toni formula; nam^T^f=/>"'Xi-|-"7l~ 

^ I ^^ I . 2 "^^i" 1.2.3. ^^ 

(fi y^,5,C,2>,d'f.ponantur square primum/ecundum, 
tertium, quartum, <^c, cum fuis quemque coefficien- 

tibus) ^"Xi+w^-^^-f — T J 3 ? 

+ P 5 P ^ ^ . . 
Quseramus nunc formulam devandi cjufdem bi- 

nomii ad poteftatcm ~> ubi r & ^ funt numeri in- 
tegri, & ambo vel pofitivi, vei negativi. 

Jam p. a : :/. x ^z^^^P" ' ^' 'l^^'^^ ^^''^'''' """^ 
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Coefficientes inveniendi fine AjBiC,D.,E, ita ut 
tota 7+^pradix =zAf-\-Bf~'q+^i^ m+ 

y.r— — I J.). — i.r — 2 , "■ 
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i5/)f \+Cp'- ^qq,&c\ =AY~\-nA"-"Bp''-'q-{- 

nJ''-'Cp'-'-qq-\-nA'^'T>p'-^^-\'nA''-'Ep''-'^q^&c. 

•\-n.n- 
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^Jtzl±=lJtzljn-,BU'-^q\ Atque ideo collatis 
2.3.4 '^ ^ 

terminls i=:A''=A"~^^=A"-'-&c.nBz=:rf &.ff=~, 
«C-4 X — =: ' oCC== ' W/J-r 

2 i^» 2 2.»» 

Si ergo faciamus -=w, & piimum termlnum ^, 

r ^ m 

(he revivet prior formula, &/>+$ I'"" =i'+'ii =^"X 

I '\'mA^'\ — z^ — ^-^-h — ' — ^7" &c. 

Extollendum fit binomium/+f ad negativam po- 
teftatem, feu perfedam, feu imperfe£tam— -j. 
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2.3 /?^' ^-3 4 /'' 

Ex hac formula facile, fupedorum vcfllgiis in- 
iiftendo, eruitur fokmnis & gencralifllma /''"Xi + 

mA-^A- — — B -^c^^- 

p ^ z p 

Noti iniucunaum pufo, quod in hac formula, fi 
^=:— 2,coefficientes erunt numennaturalcs,fi^= — 3, 
trigonales, pyramidales, fi ^i=— .4 c^r. 

"Ca^tcrum conftat banc forrnulam femper dare fe- 
riem infinitami fiquidem (fi m exponit numerum 
pofitivum) ultimus terminus ejETe deberet q^'^i fed 
p.q : :p -^^^-^-^ : : ^-^-'^.p~~^-^^^, &f. ergo ratio ipfius 
p'-m^^-^m gomponi deberet ex aliquibus radonibus 

^.^, quod fieri nequit, quia/-^^-^^; :— — ::^^^^^^ 

in ratione compofita ex reciprocis ipfius p.q. 

Quod k. aliter demonftratur, indices ipfius^ faciunt 
progreffionem arithmeticam, cujus termini -—m^ 
~;^-— 1> — M'-^Zy &c. negativi quidem funt, fed cre- 
fcunt, aut ab 3 receduntj atqui ultimus terminus 
debet cfle ^*^^=^'^""% ergo nunquara ad iliud deve- 
nietur. 

poftridie Id. Septemk 
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